A multi‑targeted tyrosine kinase inhibitor lenvatinib for the treatment of mice with advanced glioblastoma.
Glioblastoma is the most aggressive primary brain tumor that originates from the glial cells in adults. Aberrant angiogenesis is essential for malignant glioblastoma tumorigenesis, development and metastasis. Lenvatinib is a multi‑targeted anticancer agent that targets of receptor tyrosine kinases including vascular endothelial growth factor receptor 1 and 2, fibroblast growth factor receptor 1, platelet‑derived growth factor receptor β and v‑kit Hardy‑Zuckerman 4 feline sarcoma viral oncogene homolog. In the present study, the therapeutic effects of lenvatinib as a treatment for glioblastoma were investigated in vivo and in vitro. The maximum dose toxicity (MDT) and treatment‑associated adverse events of lenvatinib were identified by cytotoxicity assay in experimental mice. Increasing levels of the pro‑apoptosis genes caspase‑3, -8, -9 and -10 following lenvatinib treatment were determined by reverse transcription‑quantitative polymerase chain reaction, and apoptosis of the malignant gliomas cells was analyzed by FACS. In vivo treatment with lenvatinib for BV‑2 bearing male BALC/c nude mice was assessed via tumor growth suppression and long‑term observation of survival. Subsequent cytotoxic T lymphocyte responses were further analyzed to determine the in vivo efficacy of lenvatinib treatment in mice with glioblastoma. The MDT of lenvatinib was identified as 0.24 mg, with relatively few side effects and improved efficacy in mice. Lenvatinib (0.24 mg) significantly increased apoptosis in BV‑2, C6, BC3H1 and G422 glioma cell lines. Tumor growth was significantly inhibited and tumor‑bearing mice demonstrated an improved survival rate following treatment with lenvatinib. In conclusion, lenvatinib provided an effective treatment outcome, and the results of the present study may help to achieve a comprehensive therapeutic schedule for clinical application.